97]                                     ON MAINTAINED  VIBRATIONS.                                  193

will throw the bar into lateral vibration, if there happen to be a mode of
such vibration whose pitch is nearly enough coincident with the suboctave of
the principal note.

For a lecture illustration we may take a pendulum formed of a bar of soft
iron and vibrating on knife-edges. Underneath the pendulum is placed
symmetrically a vertical bar electromagnet, through which is caused to pass
an electric current rendered intermittent by an interrupter whose frequency
is twice that of the pendulum. The magnetic force does not tend to displace
the pendulum from its equilibrium position, but produces the same sort of
effect as if gravity were subject to a periodic variation.

A similar result is obtained by causing the point of support of the
pendulum to vibrate in a vertical path. If we denote this motion by
7] = /3 sin 2pt, the effect is as if gravity were variable by the term 4p2/3 sin 2pt.
Of the same nature are the crispations observed by Faraday and others on
the surface of water which oscillates vertically. Faraday arrived experi-
mentally at the conclusion that there were two complete vibrations of the
support for each complete vibration of the liquid. This view has been
contested by Matthiessen*, who maintains that the vibrations are isoperiodic.
By observations, which I hope to find another opportunity of detailing f,
I have convinced myself that in this matter Faraday was perfectly correct.
The vibrations of water standing upon a horizontal glass plate, which was
attached to the centre of a vibrating iron bar, were at the rate of 15 per
second when the vibrations of the bar were at the rate of 30 per second. The
only difference of importance between this case and that of the pendulum is
that, whatever may be the rate of vibration of the plate, there is always
possible a free water-vibration of nearly the same frequency, and that conse-
quently no special tuning is called for.

* Fogg. Ann. vol. CXLI. 1870.

t [1899.    See Art. 102 below.   It should be remarked that corrections have been introduced
in equations (10), (11) above.]
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